Experimental

General
All reagents and solvents were acquired from reliable commercial sources and used without further purification. Stock solutions were prepared in ultrapure water (AA, NaOH and AgNO3) or in ethanol HPLC grade (RU). UV-vis analyses were performed in an Ocean Optics YSB -650 Tide spectrophotometer, using 1cm length quartz cuvette. Transmission electronic microscopy (TEM) analyses was performed in a JEOL JEM-1011 microscopy operating in transmission mode at 100 kV. Photos for both naked eye and image analysis were taken using a Samsung Galaxy S8 smartphone. Infrared analysis were performed in Brucker FT-IR Vertex 70 instrument.
Synthesis of RU-AgNPs and cation sensing assays
A solution of 500 μL of AA 1.00 mmol L -1 and 500 μL of NaOH 1.00 mol L -1 was added to solutions containing 500 μL of RU (0.10 -0.50 mmol L -1 ), 10 μL of AgNO3 100.00 mmol L -1 and 3490 μL of ultrapure, at room temperature. For the preparation of final solutions, 500 μL of RU-AgNPs were combined with 2500 μL of ultrapure water. Photos and UV-Vis spectra of each solution were recorded after 30 minutes.
The cation sensing study was performed by separately adding 10 μL of different cations (10 mmol L -1 ; Fe 3+ , Cu 2+ , Co 2+ , Zn 2+ , Hg 2+ , Ni 2+ , Pb 2+ , Mg 2+ , Cr 3+ , Sr 2+ , Ba 2+ , Cu + and Al 3+ ) to 3990 μL of RU-AgNPs solutions (using 0.1 mmol L -1 of RU). For the preparation of final solutions, 500 μL of RU-AgNPs were combined with 1500 μL of ultrapure water. Photos and UV-Vis spectra were recorded after 50 minutes.
TEM analysis
Images were acquired from the addition of 4 μL of colloidal suspension ti copper grid covered with formvar ® . A minimum of 100 nanoparticles were measured using ImageJ ® software. The average nanoparticle size and distribution were determined by a Gaussian adjustment using OriginPro ® 2016 software.
Image data treatment
The raw picture files from cuvettes were captured in triplicate using a smartphone. Data processing consisted of cropping, pre-processing, and image processing. Firstly, Regions of Interest 
